The organisms isolated from the tips of intravenous and intra-arterial catheters used in openheart surgery patients have been suspected of being one source from which infection of the intracardiac operation site can occur.' This suspicion is strengthened by the similarities of organism types found in the two situations. It has recently been shown that the types of organisms, particularly the coagulase-negative staphylococci, differ with the length of time that the catheters are in situ.2 In this study the findings of catheter tip cultures are related to the age of the patient and the site of the catheter.
Methods
Seven hundred and sixty-eight catheter tips from 422 patients were examined. The patients were unselected and were simply consecutive. Catheter tips were obtained and cultured as previously described.2 Organisms isolated were identified by standard methods, thereafter being categorised as coagulase-negative staphylococci (CNS), diphtheroid (Dip), streptococci (Streps), coliform bacilli (Colifs), and yeasts. The term "coliform bacilli" embraces all Gram negative aerobic bacilli, such as Escherichia coli, Proteus, Klebsiella, Pseudomonas, and so on. In some instances the coagulase-negative staphylococci were further subdivided according to the API-staph2 method into S epidermidis, S saprophyticus, S hominis, S haemolyticus, S warneri, S capitis, S cohnii. For the purposes of this study these results are expressed as S epidermidis and "other". All the patients were receiving prophylactic flucloxacillin, starting at the time of operation and extending throughout intensive care, apart from 11 patients known to be allergic to penicillins, in whom lincomycin was substituted.
Finally, because of certain results obtained in the study, it was decided to screen certain drugs for anti-bacterial activity against coagulasenegative staphylococci by the following method. A standard blood agar plate was taken and a central well was cut into the plate using a sterile "cork borer". The organisms (a selection of the isolates of coagulase-negative staphylococci from this study) were inoculated onto the plate as radial streaks, spreading outwards from the central well like the spokes of a wheel. The substance to be tested was then placed in the central well and the plate incubated overnight at 37°C. The next day the plate was inspected for signs of inhibition of the bacterial growth, seen as a zone around the well margins. The substances so screened were dopamine, isoprenaline, adrenaline, and 0O1% sodium metabisulphite. NOMENCLATURE Table 1 shows the results of culture of the LA lines. Organisms were found in 9.9% and were almost entirely coagulase-negative staphylococci (CNS). Although numbers were small in the lower age groups there was a tendency for LA tips in the younger patients to be sterile.
As table 2 shows the VL tips yielded organisms in 19% of cases, the majority of the organisms Table 1 Isolations from left atrial catheter tips, related to organism type and patient's age (table 6) shows that all the lines which were inserted into major vessels at the time of operation (LA, VL, AL) yielded a mixture of S epidermidis and the other types, whereas the PER lines and the lines inserted into major vessels postoperatively (CVP/SLL) yielded CNS which were wholly S epidermidis.
Finally, the three inotropic agents (dopamine, adrenaline, and isoprenaline) tested for anti- It is well known that this substance has such properties. 4 Since it has been administered to numerous cardiac patients over many years without any obvious side-effects the possible exploitation of this observation may be very important. Experiments to assess these possibilities are in progress.
Femoral artery tips might be expected to yield a variety of organisms because of frequent handling and the site in the groin. It might further be expected that these problems would be particularly common in babies because of incontinence, and both these predictions are borne out by the results. Again, the patients over 40 years of age seem to mirror the results found in the very young, albeit to a lesser degree. Much the same picture emerges in the results from the tips of peripheral catheters (table 4) . Thus, while CNS form the bulk of the problem in relation to catheter organisms, it seems that two groups of patients, the babies and adults over the age of 40 years, are prone to catheter colonisation with coliform organisms (and, to a lesser extent, with streptococci). It follows from this that the measures taken to reduce such colonisation may need to be different for these at risk groups. While it is common practice to screen babies for streptococci and coliforms in various sites, since they seem particularly prone to develop infections with such organisms, it may prove profitable to apply such measures to patients over 40 years of age as well. An assessment of this type would possibly pave the way for control of this problem.
Finally, the isolations from CVP/SLL tips reveal a very high rate of infection, almost entirely caused by CNS. This may well be because such lines are used on patients with postoperative complications, thus making it likely that such lines are frequently handled, and the nature of the substances infused. For instance, parenteral feeding is associated notoriously with sepsis of the infusion lines.
It is also of great interest that the types of CNS found in the catheters inserted in the operating theatre into great vessels are a mixture of S epidermidis and other types, whereas the CNS found in the peripheral line (inserted percutaneously) and the CVP/SLL lines (also percutaneous) are all S epidermidis. It is reasonable to assume that S epidermidis is introduced into the line fromn without-that is, it is a skin organism spreading centrally, access being via the line. The nonepidermidis CNS types, however, might possibly arise from other sources, notably mucous surfaces or the gut. It is particularly interesting that of the three patients seen in this hospital with postoperative endocarditis caused by CNS, two had infections with S epidermidis and the third with S saprophyticus. The two patients with S epidermidis infections had a prolonged postoperative course and had CVP/SLL lines used for some time. The patient with S saprophyticus infection had no postoperative problems and had no such lines used.
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